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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a stable 
reforming reaction by preventing the generation of 
partially high temperature state in a catalyst part in a 
reformer in transitional state such as the changing of 
output. 

SOLUTION: A reaction state in the upstream part of the 
catalyst part 2a, where a partial oxidation reaction mainly 
arises, is detected by a 1st reaction state detecting 
means 2b, and a reforming reaction state in all the 
catalyst parts of a catalyst for accelerating a steam 
reforming reaction and the catalyst for accelerating the 
partial oxidation reaction is detected by a 2nd reaction 
state detecting means 2c. The supply quantity for a 
gaseous raw material and fuel and an oxidizing gas 
supplied to the catalyst part 2a is corrected by a 1st correcting means 1b based on the 
reaction state detected by the 2nd reaction state detecting means 2c, and the supply quantity 
and/or supply timing of the oxidizing gas supplied to the catalyst part 2a are corrected by a 
2nd correcting means 1c based on the reaction state detected by the 1st reaction state 
detecting means 2b. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reforming machine equipped with the catalyst section of the catalyst which promotes a 
steam -reforming reaction, and the catalyst which promotes a partial oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst 
section, An oxidation gas supply means to supply the oxidation gas containing oxygen to said catalyst 
section, The 1 st reaction condition detection means which detects the reaction condition which advances 
in said catalyst department in the upper section of the flow of said Hara fuel gas and oxidation gas, The 
2nd reaction condition detection means which detects the reaction condition in the whole catalyst of said 
catalyst circles, The 1 st amendment means which amends the amount of supply of said Hara fuel gas 
supplied to said catalyst section, and oxidation gas based on said reaction condition which said 2nd 
reaction condition detection means detects, The reforming machine control unit characterized by having 
the 2nd amendment means which amends the amount of supply and/or timing of said oxidation gas 
which are supplied to said catalyst section based on said reaction condition which said 1st reaction 
condition detection means detects. 

[Claim 2] said 1st reaction condition detection means -- two or more places « installing — and — this — 

the reforming machine control unit according to claim 1 characterized by having the detecting-signal 

change means which changes with time the detecting signal given to said 2nd amendment means among 

the detecting signals of said reaction condition by the 1st reaction condition detection means. 

[Claim 3] Said 1st reaction condition detection means is a reforming machine control unit according to 

claim 1 or 2 characterized by detecting a temperature condition as said reaction condition. 

[Claim 4] Said 1st reaction condition detection means is a reforming machine control unit according to 

claim 3 characterized by detecting the reaction condition of the maximum-temperature generating part 

of said catalyst section. 

[Claim 5] a means detect a temperature condition as said 1st reaction condition detection means — two 
or more places — installing — and — this — the reforming machine control unit according to claim 1 
characterized by to have a maximum-temperature selection means choose the highest temperature 
among the detection temperature which the 1 st reaction condition detection means outputs, and for said 
2nd amendment means to use the output of this maximum-temperature selection means. 
[Claim 6] Said 2nd reaction condition detection means is a reforming machine control unit according to 
claim 1 to 5 characterized by detecting a temperature condition as said reaction condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reforming machine control unit in a fuel cell 

generation-of-electrical-energy system. 

[0002] 

[Description of the Prior Art] As a reforming machine control unit in the conventional fuel cell 
generation-of-electrical-energy system, a thing like a publication is in JP,1 1-92102,A. in this 
conventional reforming machine control unit, a fuel reforming machine reacts [ steam-reforming-] or 
reacts [ partial-oxidation-] a methanol, using air as oxidization gas - making — hydrogen — rich 
reformed gas is generated and this is outputted as fuel gas of a fuel cell. 

[0003] The reaction formula showing the reaction which carries out steam reforming of the methanol to 
below is shown. 
[0004] 
[Formula 1] 

CH3 OH+H20 -> C02+3H2-49.5 (KJ/mol) (1) 

As shown in the above-mentioned (1) formula, since a steam-reforming reaction is endothermic 
reaction, in order to advance a reforming reaction, it needs to supply heat energy. In order to supply this 
heat energy, the partial oxidation reaction which is exothermic reaction is made to perform, and the 
approach of advancing a steam-reforming reaction using the heat produced at this partial oxidation 
reaction is used. The reaction formula with which the partial oxidation reaction of a methanol is 
expressed below is shown. 
[0005] 
[Formula 2] 

CH30H+1/202 -> C02+2H2+189.5 (KJ/mol) (2) 

As shown in the above-mentioned (2) formula, a partial oxidation reaction is exothermic reaction. 
[0006] However, the partial oxidation reaction has a reaction rate quicker than a steam-reforming 
reaction. For this reason, oxidation gas was supplied with the methanol and the steam to the fuel 
reforming machine, and there was a trouble that temperature distribution became an ununiformity in the 
interior of a fuel reforming machine in the transitional condition especially, by the approach of using the 
heat energy produced by the partial oxidation reaction at a steam-reforming reaction. That is, in the 
upstream (side which introduces the gas containing a methanol, a steam, and oxidation gas) in a fuel 
reforming machine, internal temperature will rise rapidly, the peak of temperature distribution will be 
formed, and the distribution condition of temperature will become an ununiformity. 
[0007] As opposed to this problem in the conventional reforming machine control unit A means to 
determine the amount of oxygen supplied to a fuel reforming machine based on the amount of drives of 
the pump which supplies a methanol to the evaporator for evaporating a methanol and water from a 
methanol tank, It has an oxygen density accommodation means to control the oxygen density in the 
oxidation gas supplied to a fuel reforming machine. The ** to which the amount of oxygen to supply is 
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not changed when the temperature of the upstream in a fuel reforming machine becomes beyond default 
value, Reduce the oxygen density in oxidation gas and the partial oxidation reaction in the upper part of 
a fuel reforming machine is controlled by making the flow rate of oxidation gas increase conversely. He 
extends the field which mainly performs a partial oxidation reaction to coincidence by gathering the gas 
flow rate inside a fuel reforming machine even to the downstream of a fuel reforming machine, and is 
trying to equalize the temperature distribution inside a fuel reforming machine. 
[0008] 

[Problem(s) to be Solved by the Invention] however, in such a conventional reforming machine control 
unit Since he is trying to control the oxygen density in oxidation gas according to the temperature of a 
fuel reforming machine, without changing the amount of oxygen When the error occurred in the amount 
of supply of the methanol supplied to a fuel reforming machine, or a steam, the amount of oxygen 
supplied to a fuel reforming machine became [ too little / excessively or ], abnormalities arose to the 
temperature of the whole fuel reforming machine, the reforming reaction stopped and there was a 
trouble that a unconverted gas will be discharged from a fuel reforming machine. 
[0009] For example, the time of raising an output is considered. The amount of drives of the pump 
which supplies evaporator HEMETA Norian increases from a methanol tank. According to it, the 
amount of oxygen supplied to a fuel reforming machine also increases. However, the methanol supplied 
to a fuel reforming machine is only in the time amount which evaporates with an evaporator. In the 
meantime, a fuel reforming machine is operated in the state of oxygen Rich. Consequently, the 
temperature of the upper section of a reforming machine rises. Although an oxygen density is lowered 
and the gas flow rate inside a fuel reforming machine is raised according to this, when only the methanol 
which consumes the supplied oxygen is not supplied, all the reactions performed inside a reforming 
machine turn into a partial oxidation reaction, and the temperature of the whole fuel reforming machine 
rises, lowering the oxygen density in oxidation gas further, and raising a gas flow rate by this, - just — 
being alike -- unreacted gas (a methanol, a steam, surplus oxygen, etc.) will be discharged from a fuel 
reforming machine. 

[0010] It aims at offering the reforming machine control unit to which the reforming reaction produced 
the local elevated temperature condition of the catalyst section and stabilized can be make to perform in 
a transient to which this invention was made in view of such a conventional trouble , and can especially 
be control to the value of a request of the ratio of the reaction in the whole catalyst section , especially a 
partial oxidation reaction , and an output is change . 
[0011] 

[Means for Solving the Problem] The reforming machine equipped with the catalyst section of the 
catalyst for which the reforming machine control unit of invention of claim 1 promotes a steam- 
reforming reaction, and the catalyst which promotes a partial oxidation reaction, A original fuel gas 
supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst 
section, An oxidation gas supply means to supply the oxidation gas containing oxygen to said catalyst 
section, The 1 st reaction condition detection means which detects the reaction condition which advances 
in said catalyst department in the upper section of the flow of said Hara fuel gas and oxidation gas, The 
2nd reaction condition detection means which detects the reaction condition in the whole catalyst of said 
catalyst circles, The 1st amendment means which amends the amount of supply of said Hara fuel gas 
supplied to said catalyst section, and oxidation gas based on said reaction condition which said 2nd 
reaction condition detection means detects, Based on said reaction condition which said 1st reaction 
condition detection means detects, it has the 2nd amendment means which amends the amount of supply 
and/or timing of said oxidation gas which are supplied to said catalyst section. 

[0012] invention of claim 2 — the reforming machine control unit of claim 1 — setting — said 1st reaction 
condition detection means — two or more places — installing — and — this -- it has the detecting-signal 
change means which changes with time the detecting signal given to said 2nd amendment means among 
the detecting signals of said reaction condition by the 1st reaction condition detection means. 
[0013] In claim 1 or the reforming machine control unit of 2, as for invention of claim 3, said 1st 
reaction condition detection means detects a temperature condition as said reaction condition. 
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[0014] As for said 1st reaction condition detection means, invention of claim 4 detects the reaction 
condition of the maximum-temperature generating part of said catalyst section in the reforming machine 
control unit of claim 3. 

[0015] invention of claim 5 — the reforming machine control unit of claim 1 — setting — said 1st reaction 
condition detection means — two or more places — installing — and — this — it has a maximum- 
temperature selection means to choose the highest temperature among the detection temperature which 
the 1 st reaction condition detection means outputs, and said 2nd amendment means uses the output of 
this maximum-temperature selection means. 

[0016] In the reforming machine control unit of claims 1-5, as for invention of claim 6, said 2nd reaction 

condition detection means detects a temperature condition as said reaction condition. 

[0017] 

[Effect of the Invention] A reforming machine is a reaction accompanied by endoergic, and in case the 
steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the partial 
oxidation reaction which is a reaction accompanied by generation of heat, and oxidizes a hydrocarbon 
are advanced and a steam-reforming reaction is advanced, the heat produced at the partial oxidation 
reaction is used for it. 

[001 8] So, in the reforming machine control unit of invention of claim 1, the 1st reaction condition 
detection means detects the reaction condition in the upper section of the catalyst section which the 
partial oxidation reaction has mainly produced, and the 2nd reaction condition detection means detects 
the reforming reaction condition in the whole catalyst section of the catalyst which promotes a steam- 
reforming reaction, and the catalyst which promotes a partial oxidation reaction. And the amount of 
supply of the original fuel gas which the 1st amendment means supplies to the catalyst section based on 
the reaction condition which the 2nd reaction condition detection means detects, and oxidation gas is 
amended, and the 2nd amendment means amends the amount of supply and/or the timing of oxidation 
gas which are supplied to the catalyst section based on the reaction condition which the 1st reaction 
condition detection means detects. 

[0019] The reforming reaction produced the local elevated-temperature condition of the catalyst section 
and stabilized can be made to perform in a transient to which it can especially control to the value of a 
request of the ratio of the reaction in the whole catalyst section, especially a partial oxidation reaction, 
and an output is changed by this. 

[0020] In the reforming machine control unit of invention of claim 2, the detecting signal which installs 
the 1 st reaction condition detection means which detects the reforming reaction in the upper section of 
the catalyst section in two or more places, among those is given to the 2nd amendment means is changed 
with time. 

[0021] Thereby, in addition to the effect of the invention of claim 1, corresponding to a change of the 
reaction property by degradation and others of the catalyst of the catalyst section with time, it becomes 
controllable based on the reaction condition of the optimal part, and the engine performance of a 
reforming machine can be secured over a long period of time. 

[0022] In the reforming machine control unit of invention of claim 3, the 1st reaction condition detection 
means detects a temperature condition as a reaction condition, and the amount of supply and/or timing 
of oxidation gas which the 2nd amendment means supplies to the catalyst section using this temperature 
condition are amended. 

[0023] In addition to the effect of the invention of claims 1 and 2, the temperature sensor which can 
come to hand comparatively cheaply can be adopted as a system by this, and system-wide cost can be 
lowered. 

[0024] In the reforming machine control unit of invention of claim 4, the 1st reaction condition detection 
means detects the reaction condition of the maximum-temperature part of the catalyst section, and the 
amount of supply and/or timing of oxidation gas which the 2nd amendment means supplies to the 
catalyst section using this temperature condition are amended. 

[0025] Thereby, in addition to the effect of the invention of claim 3, it can respond sensitively also to 
fluctuation of operating environment, such as a difference in a service condition, and atmospheric 
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temperature change. 

[0026] In the reforming machine control unit of invention of claim 5, the 1st reaction condition detection 
means which detects the reforming reaction in the upper section of the catalyst section is installed in two 
or more places, and the amount of supply and/or the timing of oxidation gas which the 2nd amendment 
means supplies to the catalyst section using the highest temperature condition in the temperature 
condition which two or more 1 st reaction condition detection means detect are amended. 
[0027] Thereby, in addition to the effect of the invention of claim 1, it can respond sensitively also to 
fluctuation of operating environment, such as a difference in a service condition, and atmospheric 
temperature change. 

[0028] In the reforming machine control unit of invention of claim 6, the 2nd reaction condition 
detection means detects a temperature condition as a reaction condition of the whole catalyst section, 
and the 1st amendment means amends the amount of supply of the original fuel gas supplied to the 
catalyst section, and oxidation gas based on the temperature condition which the 2nd reaction condition 
detection means detects. 

[0029] In addition to the effect of the invention of claims 1-5, the temperature sensor which can come to 
hand comparatively cheaply can be adopted as a system by this, and system-wide cost can be lowered. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full 
detail based on drawing. Drawing 1 shows the fuel cell generation-of-electrical-energy structure of a 
system equipped with the reforming machine control unit of the gestalt of operation of the 1st of this 
invention. This fuel cell generation-of-electrical-energy system as a main element As the control section 
1 constituted by computer, the reforming machine 2 which generates fuel gas by the reforming reaction, 
and oxidation gas introduced into this reforming machine 2 The flow rate of ****** According to CO 
removal section 1 1 which removes CO in the reformed gas generated with the water tank 7 which stores 
the methanol tank 5 which stores the flow control valve 3 and compressor 4 to control, and a methanol, 
the methanol pump 6, and water, the water pump 8, the evaporator 9, the combustor 10, and the 
reforming vessel 2, and electrochemical reaction It has the reformed gas pressure control valve 13 which 
controls the fuel gas pressure in the fuel cell 12 and fuel cell 12 interior which acquires electromotive 
force, and the air pressure control valve 14 which controls the air pressure in the fiiel cell 12 interior. 
[0031] A compressor 4 supplies the air as oxidation gas to the reforming machine 2 and a fuel cell 12 
among the above. The methanol pump 6 supplies the methanol in the methanol tank 5 to an evaporator 
9. A water pump 8 supplies the water in a water tank 7 to an evaporator 9. With the heat supplied from a 
combustor 10, an evaporator 9 evaporates water and a methanol and is supplied to the reforming 
machine 2 as original fiiel gas. A combustor 10 generates combustion gas and supplies it to an 
evaporator 9. 

[0032] Drawing^ shows the configuration of the reforming machine 2 in the gestalt of the 1st operation. 
The reforming machine 2 is a reaction accompanied by endoergic, and in case the steam-reforming 
reaction which generates hydrogen from a hydrocarbon and a steam, and the partial oxidation reaction 
which is a reaction accompanied by generation of heat, and oxidizes a hydrocarbon are advanced and a 
steam-reforming reaction is advanced, the heat produced at the partial oxidation reaction is used for it. 
This reforming machine 2 is equipped with 2nd temperature sensor 2c which measures the fuel gas 
temperature of the outlet of the reforming machine 2 in order to grasp the reaction condition of 1st 
temperature sensor 2b for the partial oxidation reaction of catalyst section 2a which produces steam 
reforming / partial oxidation reaction, and the reforming machine upstream to measure the temperature 
of the mainly generated part, and the whole reforming machine. 

[0033] Drawing 3 shows the configuration of the control section 1 in the gestalt of the 1st operation. 1st 
amendment section lb which performs amendment of the 1st of the amount of 1st target methanol 
steams, the 1st target water vapor content, and the 1st target air volume from the output and the 2nd 
temperature of a target of amount operation part of 1st target la to which a control section 1 calculates 
the 1 st amount of targets, and 2nd temperature sensor 2c, The output of 1st temperature sensor 2b, and 
2nd amendment section lc which amends the 2nd target air volume from the 1st temperature of a target, 
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Id of methanol pump-control sections which control the methanol pump 6 from the amount of 2nd 
target methanol steams, It has If of air control sections which perform control of a compressor 4 and a 
flow control valve 3 from water pump control-section le which controls a water pump 8 from the 2nd 
target water vapor content, and the 3rd target air volume and a fuel cell need air flow rate. 
[0034] Next, actuation of the reforming machine control unit of the gestalt of implementation of the 1st 
of the above-mentioned configuration is explained. Actuation by the stationary and the quasi-steady 
state is described first. A control section 1 is the target fuel gas flow rate calculated, for example based 
on the amount of accelerator treading in, and the ratio (it is here the rate of POX:) of a partial oxidation 
reaction and a steam-reforming reaction from the outside. The rate of POX = The desired value of 
amount/( amount of the amount 10 steam-reforming reaction of a partial oxidation reaction) of a partial 
oxidation reaction (rate of target POX), The 1st temperature of a target of the temperature measured 
with 1 st temperature sensor 2b, the 2nd temperature of a target of the temperature measured by 2nd 
temperature sensor 2c, and the fuel cell need air flow rate to a fuel cell 12 are given. 
[0035] From the target fuel gas flow rate and the rate of target POX which are inputted, amount 
operation part of 1st target la of a control section 1 computes the amount of 1st target methanol steams, 
the 1st target water vapor content, and the 1st target air volume which should be supplied to the 
reforming machine 2, and outputs them to 1st amendment section lb. 

[0036] 1st amendment section lb performs 1st amendment using the logic of PID control as shown in 
drawing 4 . That is, 1st amendment section lb performs the 1st amendment operation based on the 
deflection of the output of 2nd temperature sensor 2c, and the 2nd temperature of a target to the amount 
of 1 st target methanol steams, the 1st target water vapor content, and the 1st target air volume which are 
inputted from amount operation part of 1st target la. And the amount of 2nd target methanol steams 
calculated by the 1st amendment operation is outputted to Id of methanol pump-control sections, and 
the 2nd target water vapor content is outputted to water pump control-section le, and the 2nd target air 
volume is outputted to 2nd amendment section lc. 

[0037] Id of methanol pump-control sections controls actuation of the methanol pump 6 based on the 
amount of 2nd target methanol steams from 1st amendment section lb, and water pump control-section 
le controls actuation of a water pump 8 based on the 2nd target water vapor content. 
[0038] In addition, although 1st amendment section lb uses the logic of the PID control shown in 
drawing 4 with the gestalt of this operation, technique, such as for example, model matching control, 
can use besides this approach. 

[0039] 2nd amendment section lc performs 2nd amendment using PID-control logic as shown in 
drawing 5 to the 2nd target air volume which 1st amendment section lb amended, and computes the 3rd 
target air volume. That is, 2nd amendment section lc performs the 2nd amendment operation based on 
the deflection of the output of 1st temperature sensor 2b, and the 1st temperature of a target from the 
outside to the 2nd target air volume from 1st amendment section lb. And the 3rd target air volume 
calculated by this 2nd amendment operation is outputted to If of air control sections. 
[0040] In addition, the logic used for this 2nd amendment operation can also adopt the technique of 
model matching control for example, in addition to PID-control logic. 1 f of air control sections controls 
actuation of a flow control valve 3 and a compressor 4 based on the air content (fuel cell need air flow 
rate) needed with the fuel cell 12 inputted from the 2nd 3rd target air volume and outside from 
amendment section lc. 

[0041] Next, actuation by the transient of a control section 1 is explained. Here, actuation by the 
transient in case the amount of target fuel gas given from the outside increases as an example is 
described. 

[0042] An increment of the amount of target fuel gas increases each of amount of 1st target methanol 
steams obtained from a reaction formula (1) and (2), 1st target water vapor content, and 1st target air 
volume. The situation of each fruit flow rate at this time is illustrated to drawing 6 . 
[0043] As shown in drawing 6 , the air flow rate actually supplied to the reforming machine 2 has 
comparatively little delay. A methanol steam and a steam have big delay under the effect of the 
evaporation delay in an evaporator 9 etc. to it. In the condition which showed in this drawing 6 , if a 
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reforming machine 2 HEMETA Norian steam, a steam, and air are supplied, an excessive partial 
oxidation reaction will occur in the upper part of the reforming machine 2, and the temperature of that 
part will rise rapidly. Consequently, a bad influence to which the erosion of the reforming machine 2 is 
carried out can be done. 

[0044] Although the temperature control of the fuel gas by the 1st amendment operates also in this 
situation, its response is slow as change of the amount of methanol steams and water vapor content 
which are supplied to the reforming machine 2 was illustrated to drawing 6 . Then, 2nd amendment 
section 1c amends the air flow rate supplied to the reforming machine 2 with the temperature of the 
upper part of the reforming machine 2 which a partial oxidation reaction mainly generates. The situation 
of each flow rate at this time is shown in drawing 7 . 

[0045] Thus, the temperature of fuel gas can be maintained at the proper range by performing 1st and 
2nd amendment. 

[0046] Next, the gestalt of operation of the 2nd of this invention is explained based on drawing 8 . 
Drawing 8 expresses typically the 2nd configuration of the reforming machine 15 of the gestalt of 
operation. The fuel cell generation-of-electrical-energy system of the almost same configuration of 
having been shown in drawing 1 as the fuel cell generation-of-electrical-energy system of the gestalt of 
the 1st operation is equipped with this reforming machine 15. Therefore, it explains to the component 
which is common in the gestalt of the 1st operation hereafter using a common sign. 
[0047] With the gestalt of the 1st operation of the above, as shown in drawing 2 , only the 1st one 
temperature sensor was installed in the upper part of a reforming machine, but with the reforming vessel 
1 5 of the gestalt of the 2nd operation, in order that the partial oxidation reaction of the reforming 
machine upstream section may measure the temperature of the mainly generated part, it is characterized 
by installing the 1st temperature sensor in two or more places (here three places). As shown in drawing 
8 , therefore, the reforming machine 15 in the gestalt of the 2nd operation As a thing for detecting the 
three 1st [ for the partial oxidation reaction of catalyst section 15a which produces steam reforming / 
partial oxidation reaction, and the reforming machine upstream section to measure the temperature of 
the mainly generated part ] temperature sensor 15b-l, 15b-l, 15b-3, and the reaction condition of the 
whole reforming machine 15 It has 2nd temperature sensor 15c which measures the fuel gas temperature 
just behind this reforming machine 15. 

[0048] As shown in drawing 9 , progress of the duration of service of a reforming machine changes the 
temperature distribution inside the reforming machine 15 according to progress of duration of service for 
the reason of catalyst de-activation and others. Then, 2nd amendment section lc in the control section 1 
of a configuration of having been shown in drawing 3 changes the output adopted with time amount 
progress from two or more 1st outputs of temperature sensor 15b-l-15b-3, and performs 2nd 
amendment. 

[0049] The operation logic of 2nd amendment section lc in the gestalt of this 2nd operation is shown in 
drawing 1 0 . The operation logic of this drawin g 10 as well as the 2nd amendment section 2 in the 
gestalt of the 1st operation which what was chosen from two or more 1st outputs of temperature sensor 
15b-l-15b-3 by the output selection section lcl was adopted as the 1st temperature sensor output, and 
also was shown in drawing 3 performs 2nd amendment by PID-control logic. 

[0050] In addition, the output selection section lcl serves to change to the 1st temperature sensor 15b-l 
->1 5b-2 ->1 5b-3 one by one as the total mileage which is measuring the total odometer of a car as 
information with the passage of time for changing a selection output is used, this total mileage is divided 
into the three-stage of a telophase the first stage and the middle and the total mileage of a car is 
prolonged. 

[005 1] although the temperature distribution inside a reforming machine change with property change of 
a catalyst with time according to the gestalt of the 2nd operation by this and the location of a 
temperature peak also changes, it is alike, it is in long-term use, and always exact control is attained by 
performing the 2nd amendment using the output of the temperature sensor in the location of the 
temperature peak which changes among the 1st temperature sensor formed in two or more places 
according to a change with time. 
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[0052] In addition, also in the gestalt of this 2nd operation, it can replace with PID-control logic, for 
example, technique, such as model matching control, can be used for the control logic of 2nd 
amendment section lc. 

[0053] Next, the gestalt of operation of the 3rd of this invention is explained based on drawing 1 1 . The 
temperature distribution inside the reforming machine 15 change, as conditions (target fuel gas flow rate 
etc.) also show to drawing 9 not only a change with time but in time. Then, 2nd amendment section lc 
in the control section 1 of a configuration of having been shown in drawing 3 can perform 2nd 
amendment using two or more 1st highest temperature of temperature sensor 15b-l-15b-3. 
[0054] The operation logic of 2nd amendment section lc in the gestalt of this 3rd operation is shown in 
drawing 1 1 . The operation logic of this drawing 1 1 is the same as that of the 2nd amendment section 2 
in the gestalt of the 1st operation which two or more 1st highest temperature of temperature sensor 15b- 
l-15b-3 was chosen as the 1st temperature sensor output by the highest selection section lc2, and also 
was shown in drawing 3 , and performs 2nd amendment by PID-control logic. 

[0055] Thereby, according to the gestalt of the 3rd operation, although it changes with conditions (target 
fuel gas flow rate etc.) in time and the location of a temperature peak also changes, the more exact 
control of the temperature distribution inside a reforming machine is attained by performing 2nd 
amendment using the highest temperature that two or more 1st temperature sensors detect. 
[0056] In addition, also in the gestalt of this 3rd operation, it can replace with PID-control logic, for 
example, technique, such as model matching control, can be used for the control logic of 2nd 
amendment section lc. 

[0057] Next, the gestalt of operation of the 4th of this invention is explained based on drawing 12 . 
Drawing 12 shows the configuration of 2nd amendment section lc adopted in the gestalt of the 4th 
operation. Since components other than 2nd amendment section lc are the same as that of the gestalt of 
the 1st operation shown in drawin g 1 and drawing 3 , those detailed explanation is omitted. 
[0058] As shown in drawing 12 , the control logic for the 2nd amendment which 2nd amendment 
section lc performs consists of lag units. Therefore, 2nd amendment section lc performs 2nd 
amendment which only this time delay tau gives delay from the 1st temperature of a target, and the 
deflection of the 1st temperature sensor output to the 2nd target air volume which asks for time delay tau 
with reference to the data of a table lc3, and is inputted, and outputs it to If of air control sections as the 
3rd target air volume. The situation of each fruit flow rate at this time is shown in drawing 13 . 
[0059] In addition, the table lc3 of time delay tau is table-ized in quest of the combination of the 
deflection of the 1st temperature of a target, and the 1st temperature sensor output, and time delay tau 
corresponding to it by experiment. 

[0060] in this way, flattery time amount until a real air flow rate increases also according to the gestalt 
of the 4th operation corresponding to increment fluctuation of a target fuel gas flow rate can be delayed 
until comparable with a real methanol steamy flow rate and a real steam flow rate, and the temperature 
rise of the upper part of the reforming machine which a partial oxidation reaction mainly generates can 
be suppressed. 

[0061] and — since it only asks for time delay tau by refer to the table from the 1st temperature of a 
target, and the deflection of the 1 st temperature sensor output in the 2nd amendment section in the case 
of the gestalt of the 4th operation — the gestalt of the 1st - the 3rd operation — a ratio — the amount of 
operations in the amendment section of BE **** 2 can be reduced, and a control section can be 
constituted more cheaply. 

[0062] In addition, with the gestalt of the 4th operation, although it asked for time delay tau by refer to 
the table from the 1st temperature of a target, and the deflection of the 1st temperature sensor output, the 
logic of PID control and the technique of model matching control may be used. Moreover, two or more 
1st temperature sensors may be used like the gestalt of the 2nd and the 3rd operation. 
[0063] above-mentioned the 1- further again — although the temperature sensor which detects a 
temperature condition as a reaction condition of the fuel reforming machine which an amendment means 
refers to was used with the gestalt of each 4th operation, a system with the same said also of for 
example, CO sensor, a methanol sensor, and a hydrogen sensor can be built as what detects a reaction 
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condition. Moreover, although fuel gas is generated by reforming a methanol, the same system can be 
built if it is hydrocarbons, such as a gasoline and natural gas, for example. 



[Translation done.] 
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